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Research Highlights 
•   A growing literature has documented young children’s selective social learning 
behavior. The current research adds to this, showing that young children 
preferentially copy the actions used by a successful individual over those employed by 
an unsuccessful group, even if the group comprises individuals the child has been 
affiliated with. 
 
•   The majority of past investigations into the majority bias have used video to present 
stimuli. Here, amplifying ecological validity, we relied on live actors. 
 
•   The findings of this study highlight the role of imitation in enabling children to 
acquire new skills and suggest that when confronted with options of what to copy, 
actions leading to a functional outcome are prioritized over those that are ultimately 
unsuccessful – even if they might afford options for group affiliation. This establishes 
for the first time, and in contrast to previous studies, that the proficiency bias can 
trump the majority bias. 
 
•   The current study demonstrates that there are boundaries to the extent children will 
follow group behavior – and, adaptively, these boundaries are partly set by their utility 
in bringing about desirable outcomes. 
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Abstract 
The human aptitude for imitation and social learning underpins our advanced cultural 
practices. While social learning is a valuable evolutionary survival strategy, blind copying does 
not necessarily facilitate survival. Copying from the majority allows individuals to make rapid 
judgments on the value of a trait, based on its frequency. This is known as the majority bias: 
an individual’s tendency to copy the behavior elicited by the largest number of individuals in 
a population. An alternative approach is to follow those who are the most proficient. While 
there is evidence that children do show both processes, no study has directly pitted them 
against each other. To do this, in the current experiment 36 children aged between 4 and 5 
years watched live actors demonstrate, as a group or individually, how to open novel puzzle 
boxes. Children exhibited a bias to the majority when group and individual methods were 
successful, but favored the individual if the group method was unsuccessful. Affiliating 
children with the unsuccessful majority group did not impact on this pattern.  
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A hundred years ago televisions were fantasy, recorded music was heard on clunky 
gramophones, film taken using brick-sized cameras required special labs to process, and 
phone calls were directed through manually operated switchboards. And there was certainly 
no way for any of these items to be paired. Now contemporary smart phones enable us to 
access all of these functions and more in one pocket-sized device. By any reckoning, the 
technological advances taking us from a living room full of mechanical furniture to a highly 
portable artifact that can have two people interact in real time video, continents apart, is 
remarkable. Such advances are an outcome of our species’ remarkable capacity for what is 
known as cumulative culture, where innovations are progressively incorporated into a 
population’s stock of skills and knowledge, generating ever more sophisticated repertoires, 
something that is widely recognized as one of, if not, the most important contributors to our 
remarkable success as a species (Boyd, Richerson, & Henrich, 2011; Pagel, 2012; Whiten & 
Erdal, 2012). Smartphones were not simply invented from scratch. Rather they are the 
outcome of knowledge being shared (in some way or another) and improvements 
progressively made.  
 Central to this process is our capacity and propensity for learning to use objects by 
observing others, something children can do from the middle of their first year (Barr, 
Dowden, & Hayne, 1996; Meltzoff, 1988). Indeed, social learning provides a mechanism for 
individuals to learn new skills and acquire knowledge more rapidly than would be possible 
through individual learning (Bennett & Laland, 2005; Boyd & Richerson, 1985; Laland, 
2004). This is particularly crucial for children who develop in environments saturated with 
objects and artifacts they must learn to use. However, given the remarkable flexibility of 
human tool use, it is likely that children will observe different tools being used to achieve the 
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same, or at least very similar, outcomes. How might they decide who to favor when deciding 
what to copy?  
 This question is at the heart of a growing body of literature devoted to children’s 
selective social learning (see Koenig & Sabbagh, 2013, and related papers). This literature has 
documented how children will preferentially imitate those who have shown themselves to be 
more competent (Zmyj, Buttelmann, Carpenter, & Daum, 2010), more confident (Jaswal & 
Malone, 2007), more knowledgeable (Koenig & Harris, 2005) and more prestigious (Chudek, 
Heller, Birch, & Henrich, 2012). They will replicate unusual actions if reasons not to are 
vague (Gergely, Bekkering, & Kiraly, 2002) and they are influenced by who is demonstrating 
what (Hoehl, Zettersten, Schleihauf, Gratz, & Pauen, 2014; Zmyj, Daum, Prinz, Nielsen, & 
Aschersleben, 2012). These preferences make sense when considered in the context of natural 
selection shaping our psychology to make it more likely that we learn from the right people 
(Chudek, Muthukrishna, & Henrich, in press). Further, the biases that guide us in learning 
from the right people will likely be amplified when there are multiple models performing the 
same behavior. In this case the most adaptive approach might be to align copying preferences 
with behavior shown by the largest number of individuals. This is known as the majority bias.  
 According to Boyd and Richerson (1985) the majority bias enables rapid judgment of 
the value of a behavior based on its frequency; a higher frequency representing higher value. 
Surprisingly little research has investigated this in children, but what has been conducted has 
consistently revealed proclivity for copying in this way. In one of the most convincing studies 
published to date, Haun, Rekers and Tomasello (2012) presented 2-year-olds with four peers 
who dropped balls into the chambers of a novel apparatus, with each ball dropped enabling a 
desirable food to be retrieved. Three of the peers dropped one ball each into one of the 
chambers, with the fourth peer dropping three balls into an alternative chamber (i.e., the 
number of demonstrators using each chamber varied while the number of balls dropped into 
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each was held constant). When given the opportunity to interact with the apparatus, the 
children preferred to drop balls into the chamber used by the majority (see also Corriveau, 
Fusaro, & Harris, 2009; Flynn & Whiten, 2010; P. A. Herrmann, Legare, Harris, & 
Whitehouse, 2013; Whiten & Flynn, 2010).  
 An alternative approach, the proficiency bias, is to focus on those who are most 
competent. As Wood and colleagues state: “A model’s success in a particular context indicates 
his or her ability to deal with that environment, therefore a successful model’s behavior is the 
most adaptive behavior to adopt.” (Wood, Kendal and Flynn, 2013, p. 343; see also Wood, 
Kendal and Flynn, 2012). In line with this suggestion, at 14 months children will discriminate 
between models who act competently or incompetently (Zmyj et al., 2010), and by 7 years 
will preferentially copy children who appear to be competent over those who do not (Brody & 
Stoneman, 1985). Children can thus show both a majority bias and a proficiency bias.  
 It can be assumed that there will be few instances where individuals employ 
approaches that do not approximate the most efficient. Hence, following the majority is an 
adaptive, and likely default, bias. However, as Henrich and Boyd (1998) have noted, if the 
majority (or conformist) bias was the only transmission system there would be no opportunity 
for cultural variation and the spread of newly beneficial beliefs and practices following 
environmental change would be prevented. Thus if the two are in conflict (ie., the majority do 
not employ the most proficient approach), does one bias trump the other? The prevailing 
literature suggests that it might. 
 In one of psychology’s classic experiments, Asch (1951) demonstrated that when asked 
to judge the length of a line, participants conform to obviously incorrect judgments made by 
confederate peers. This conformity has been replicated in preschool children, using either 
adult confederates (Corriveau & Harris, 2010) or same-aged peers (Haun & Tomasello, 2011; 
Walker & Andrade, 1996). Further, in a recent study 3-year-olds watched video clips of 5 
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demonstrators, 4 standing together as a group and 1 standing alone (Turner, Nielsen, & 
Collier-Baker, 2014). The group members demonstrated one means of opening a novel 
apparatus followed by the individual who used an alternative, simpler means. The reaction of 
the group members to the individual was varied across three conditions: positively (all group 
members nodded their heads in approval and one stepped forward saying "Yes, that's a great 
way to do it!"), negatively (all members shook their heads in disapproval and one stepped 
forward saying "No, that's not how you do it!"), or neutrally (the group members made no 
response). Regardless of condition, when given the apparatus, the children copied the method 
used by the group, rejecting the simpler method used by the individual even when this 
method had been met with approval by the group.  
 The afore-cited work suggests that majority trumps proficiency. There are some 
caveats to this though. First, these studies tap the conformity bias more so than the majority 
bias. A conformity bias is considered to have occurred when the most frequently displayed 
behavior is copied, while a majority bias is considered to have occurred when the behavior 
demonstrated by the largest number of demonstrators is copied, regardless of how many 
actual demonstrations are viewed (Boyd & Richerson, 1985; Haun et al., 2012). This is a fine 
distinction, and the two concepts are difficult to disentangle as the largest number of 
individuals often elicits the most frequent behavior. Nonetheless, to accurately test which bias 
children most readily engage with, the number of demonstrators needs to vary while the 
number of demonstrations is held constant. Second, in the above studies there is little penalty 
for following the group – whether for incorrectly judging the length of a line or for opening an 
apparatus using a less efficient process. To test the strength of the majority bias children need 
to be presented with a situation whereby the group clearly fails in pursuit of their goal. There 
are reasons to suspect that the majority bias will hold, even in the face of ostensive failure.  
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 We are an “ultra-social” species (E. Herrmann, Call, Hernandez-Lloreda, Hare, & 
Tomasello, 2007, p.1360). We are motivated, like no other animal, to bind ourselves to those 
around us. One method of achieving this is by showing we are like others and behave in 
similar ways so as to be liked by them. Conforming to the actions of the majority may foster 
group membership or belonging. From the perspective of our ancestors, group belonging 
facilitated survival (Lakin, Jefferis, Cheng, & Chartrand, 2003). In line with this, children are 
more inclined to imitate and acquire information from ingroup members than outgroup 
members (Buttelmann, Zmyj, Daum, & Carpenter, 2013; Kinzler, Corriveau, & Harris, 
2011), and will omit information to preserve the reputation of ingroup members but not 
outgroup members (Dunham, Baron, & Carey, 2011). Moreover, children have been 
consistently shown to copy causally irrelevant actions used by others when solving a novel task 
(for recent reports see Gardiner, 2014; Marsh, Ropar, & Hamilton, 2014), and will do so even 
if it results in failure to bring about the demonstrated outcome (Nielsen, 2006).  
 There thus appears to be strong social pressure to habitually follow the majority. 
However, indiscriminate copying may not always be the most successful strategy. Kandler 
and Laland (2009) argue that high fidelity copying is not adaptive, as an extreme bias may 
limit the development of innovative traits, and thus cultural development. Consistent with 
this, Seston and Kelemen (in press) presented 3- and 4-year-old children with video in which 
two informants disagreed with a lone dissenter on the function of a novel artifact, with the 
plausibility of the majority’s response manipulated across test trials. When the children were 
asked to categorize the object by stating with whom they agreed, they followed the majority 
when both sets of opinion were equally plausible but eschewed the majority opinion when it 
was implausible (e.g., when suggesting a non-containment item be used for drinking). These 
studies fit within a broader program of research in which distinct social learning biases are 
pitted against each other (for a review see Harris, 2012). For example, young children will 
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selectively trust a familiar over an unfamiliar teacher, but this preference is reversed if the 
former shows herself to be an inaccurate informant and the latter an accurate one (Corriveau 
& Harris, 2009). Similarly, children will preferentially learn from a native- over a foreign-
accented speaker, but not when the native-speaker behaves inaccurately (Corriveau, Kinzler, 
& Harris, 2013), and they will preferentially imitate a model who has been established as 
unconventional but successful (e.g., opens a jar using her neck) rather than conventional but 
unsuccessful (e.g., attempts to open a jar by hand but fails) (Scofield, Gilpin, Pierucci, & 
Morgan, 2013)  
 The boundary where the majority bias ends and the proficiency bias begins 
nevertheless remains blurry. Specifically, no published study has tested whether children will 
continue to favor the majority over an individual, even if the majority fails in pursuit of their 
intended goal. The aim in the current research was to test this by documenting how children 
chose to operate a novel apparatus after seeing a group fail in their attempts at opening it 
while a lone individual succeeded. These children were compared to those in an Equal 
Success condition where both group and individual were successful. Further, as social 
pressure is considered key to children’s preferences of who to imitate, children in the afore-
noted conditions were compared with children who, prior to observing the demonstrations, 
were deliberately affiliated with the group. Further, most research to date has relied on video 
demonstrations (Chudek et al., 2012; Dickerson, Gerhardstein, Zack, & Barr, 2013; Kinzler 
et al., 2011; McCall, Parke, & Kavanagh, 1977), with Haun et al. (2012) being an exception. 
There are valid reasons for using video, not least of which is that it facilitates standardizing of 
model demonstrations while avoiding the need to coordinate multiple demonstrators for 
testing. However, the use of video has been shown to elicit less faithful imitation (McGuigan, 
Whiten, Flynn, & Horner, 2007) and reduce the social pressure that is inherently present with 
live actors (e.g., Nielsen, Simcock, & Jenkins, 2008). Thus, live demonstrators were used in 
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this experiment, which ensures a more ecologically valid test of the majority bias. If children 
habitually succumb to the majority bias, they should copy the group actions across all 
conditions. If, however, the proficiency bias has greater traction, the group should be copied 
only when there is no functional reason not to.  
METHOD 
Participants 
  In total, 41 children participated in this experiment. Five were excluded for excessive 
shyness, leaving a final sample of 36 children (20 males and 16 females) aged between 4 and 5 
years (M = 52.41 months; SD = 2.97) divided equally among conditions. Participants were 
recruited from an existing pool of parents who had previously expressed interest in having 
their child take part in developmental research. The majority of the children participating 
were Caucasian and predominantly from middle-class socioeconomic backgrounds. Children 
were randomly assigned to one of three experimental conditions. All children were presented 
with a small gift and certificate of participation. 
Apparatus and Test Environment 
 Testing was carried out in a dedicated child-friendly test room of a university-based 
research facility. Sessions were videotaped using a camera mounted on a tripod positioned in 
the corner of the room. Rectangle (99mm x 65mm) and oval (82mm x 51mm) gold stickers 
were used to manipulate group affiliation. Three distinct wooden puzzle boxes (all 20cm x 
20cm x 20cm) were used throughout testing. Each had a different color, design and opening 
mechanism (see Table 1). A toy reward was revealed when the box was successfully opened. 
Procedure 
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 Upon arrival, children were escorted with their parents to a warm-up room, whereby 
parents were given a consent form to sign and provided with further information concerning 
their child’s participation in the study. Once children appeared comfortable with the test 
environment and the facilitating experimenter, they were brought, with their parent(s) to an 
adjacent test room. 
 Upon entering the test room the child and the experimenter sat on a mat facing each 
other, with the first test apparatus placed 90cm equidistant between them (see Figure 1). The 
experimenter then introduced the child to four adult demonstrators who were already in the 
room (these 4 were taken from a pool of 10 volunteers, 9 female, aged between 19 and 27 
years). Three of the adults sat together in a group (constituting the majority), the other sat on 
his/her own (minority). Volunteers were randomly assigned to group or individual roles, with 
the constraint that no one could act as the individual demonstrator for more than two 
consecutive children. The group and the individual were situated adjacent to the apparatus 
facing inwards to maximize the distinction between them. Children were evenly allocated to 
one of the following three conditions: 
Equal Success: This condition establishes children’s tendency to follow the group in the absence 
of any reason not to, thus both the group and the individual demonstrated successful 
methods. Half of the children in this condition watched as a member of the group 
demonstrated one of the successful actions (on Side B of the relevant box, as per Table 1). 
Once the box was open and the toy retrieved, he/she then said: “yes that’s how it’s done” and 
returned to where he/she was originally sitting. The facilitating experimenter closed the box 
behind a screen (i.e., children did not see it being reassembled) and placed it in its original 
spot. The individual then demonstrated the alternate successful method (on Side A), followed 
by the second member of the group, the individual again, the third member of the group and 
the individual for one final demonstration. All models said “yes that’s how it’s done” after 
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their demonstration. This process meant each action sequence was demonstrated 3 times, 
with the alternation of group members and individual serving to minimize possible recency 
and primacy effects. The remaining half of the children in this condition observed the 
individual act first.   
 During demonstration the group members silently played cards together. This was 
done to enhance the distinction between the group and individual. Group members would 
cease playing cards and watch demonstrations from their own group members but continued 
playing while the individual was demonstrating. Conversely, the individual ignored 
demonstrations from the group, looking away for the duration of the demonstration. During 
the child’s interaction with the puzzle box, all four demonstrators focused their attention on 
the child. 
  Once all demonstrations had been completed, the experimenter passed the 
reassembled box to the child and said: “your turn”. The trial was terminated once the child 
opened the box, or when 60 seconds had elapsed after the participant initially touched it.  
Verbal praise was provided to each child by the facilitating experimenter after his/her 
attempt regardless of the success or failure to open the box. The first box was then placed out 
of view and the above process was repeated for the second and third boxes. The presentation 
order of the boxes was counterbalanced and, after the final box had been attempted, the child 
and parent were taken back to the warm up room.    
 Majority Unsuccessful: The procedure was identical to the Equal Success condition 
except that the group demonstrated an unsuccessful method. As per above, the individual 
successfully acted on Side A. The group members again acted on Side B, except this time the 
apparatuses were modified such that their actions could not lead to the target outcome (e.g., 
because a wooden block placed on a dowel prevented it from being removed). To maintain 
consistency with the Equal Success condition, all members still stated “yes that’s how it’s 
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done” after demonstrating. Here, the aim was to identify whether or not children will follow 
the group even when their actions do not lead to success.  
  Majority Unsuccessful Affiliate. The procedure was identical to the Majority Unsuccessful 
condition, except that children were affiliated with the group before demonstration began. 
Following Dunham et al. (2011), the affiliation was manipulated both verbally by the 
experimenter and visually with a matching sticker. Before entering the test room the 
experimenter placed a sticker on the child’s shirt and said, “Here, you’re in the 
rectangle/circle group”. Once in the test room, when introducing each demonstrator by 
name, as per the above two conditions, the experimenter noted the group status of each. The 
experimenter also reinforced the connection between the child and the group by saying: 
“This is X (individual demonstrator’s name) and he/she is in the circle/rectangle group 
(whichever was opposite to the child), and this is X, X and X and they’re in the 
circle/rectangle group like you”.  Children were always affiliated with the group, and the 
sticker presentation was counterbalanced such that the same shape was never presented to 
two participants in a row 
Coding    
 For each box children’s responses were coded for: (A) performing the group action (no 
= 0 and yes = 1) and (B) if they opened the box (no = 0 and yes = 1; hence children could 
score between 0 and 3 on both measures). To be coded as having copied the group children 
needed to replicate the action used on the same side used by the group. In the case of the 
Equal Success condition the distinction between group and individual actions was determined 
by the side used.  We also coded how much time children spent engaged with the apparatus, 
as measured by the duration in seconds from when the apparatus was first touched to (1) 
when it was opened, (2) when the child stopped engaging with it for more than 10s, or (3) if 
the 60s response period expired. A second coder blind to the study aims and hypotheses 
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coded 20% of the sample. According to intraclass correlation coefficients, inter-rater 
reliability was high for all dependent variables; performing the group action r = .95, p < .001, 
total success r = 1.00, p < .001, and total time engaged with apparatus r = .97, p < .001. 
RESULTS 
 Preliminary analyses revealed no effect of sex, age, box type, box presentation order 
or demonstration order (group or individual first) on any of the dependent variables. These 
variables are not discussed further. As shown in Figure 2, whether or not the children copied 
the group action differed significantly according to condition, F(2, 35) = 5.49, p = .009, ηp2 = 
.25.  Tukey post-hoc tests revealed that children in the Equal Success condition (M = 2.08, 
SD = .90) copied the group action significantly more often than the children in the Majority 
Unsuccessful condition (M = .92, SD = .99) and the Majority Unsuccessful Affiliate condition 
(M = .92, SD = 1.08), p = .019 for both. There was no significant difference between the two 
Majority Unsuccessful conditions, p = 1.00.  
 A one-way ANOVA also revealed that condition had a significant impact on whether 
or not children successfully opened the boxes, F(2, 35) = 4.389, p = .049, ηp2 = .17. Tukey 
post-hoc tests revealed that children in the Equal Success condition (M = 2.83, SD = .39) 
opened significantly more boxes than the children in the Majority Unsuccessful (M = 2.17, 
SD = .83) and Majority Unsuccessful Affiliate conditions (M = 2.00, SD = 1.04), p = .050 and 
p = .016 respectively. Again, there was no significant difference between the latter two 
conditions. Looked at from another angle, 3 children in both Majority Unsuccessful and 
Majority Unsuccessful Affiliate conditions open only one of the boxes. In contrast, 10 of the 
children in the Equal Success condition opened each box and the remaining two children 
opened 2 of the possible 3.  
  Excluding children who failed to open the boxes (as including them artificially inflates 
duration), the average amount of time children engaged with the boxes was similar for 
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children in the Equal Success (M = 8.22s, SD = 3.22s), Majority Unsuccessful (M = 11.24s, 
SD = 4.52s) and Majority Unsuccessful Affiliate (M = 10.33s, SD = 5.80s) conditions, F(2, 33) 
= 1.34, p = .28, ηp2 = .08. 
DISCUSSION 
  The current study replicates previous evidence of the majority bias in children where 
the actions of group members in achieving their goal is favored over alternative means 
employed by a lone individual (Corriveau & Harris, 2010; Haun & Tomasello, 2011; Seston 
& Kelemen, in press). However, we also show for the first time that this tendency is filtered 
through a lens of success. If group members fail in their attempts at achieving their goal, the 
approach taken by a successful individual will be prioritized - a response that is not militated 
by ostensive affiliation between the child and the group. To conceptualize the majority bias as 
blind or unreflective is thus inaccurate.  This is in line with the proposal that children 
appraise social learning situations based on their recognition of cultural conventions and the 
recognition and achievement of instrumental goals, with the priority afforded to each 
weighted according to relevant social cues (P. A. Herrmann et al., 2013) and with past studies 
showing that for instrumental tasks success trumps convention (Scofield et al., 2013; Seston & 
Kelemen, in press).  
 Failure to act in accordance with ones’ social in-group risks scorn and isolation that, 
certainly in our evolutionary past, could prove fatal. It is a fundamental feature of our make-
up to bind ourselves to others, something that is in part achieved by doing as others do. 
Multiple studies have highlighted this in children (see Over & Carpenter, 2012), studies that 
sit alongside research documenting their proclivities for acting in accordance with social 
motivations (e.g., Kinzler et al., 2011; Nielsen & Blank, 2011; Shutts, Banaji, & Spelke, 2010; 
Watson-Jones, Legare, Whitehouse, & Clegg, 2014). But although social motivations run 
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strong in us, blindly following such motivations is problematic. Adherence to exclusive high-
fidelity replication of others risks restricting the development of innovative traits (Kandler & 
Laland, 2009). Moreover, if the majority engages in practices that are inefficient or 
unproductive, persistence at replication is maladaptive. With regard to the latter point, the 
current study indicates that young children do not succumb to majority pressure when 
confronted with actions that fail to meet an apparent goal. This emphasizes the highly 
adaptable and versatile nature of children’s social learning.  
 In this context it is worth considering the phenomenon of overimitation, where 
children will copy others with such high fidelity that they incorporate actions that are visibly 
and causally unrelated to the demonstrated outcome (Horner & Whiten, 2005; Lyons, Young, 
& Keil, 2007; Nielsen, 2006). This tendency to ‘overimitate’ increases with age (Marsh et al., 
2014; McGuigan et al., 2007), is prevalent in starkly contrasting cultural groups (Nielsen, 
Mushin, Tomaselli, & Whiten, in press; Nielsen & Tomaselli, 2010) and does not appear to 
occur in our closest primate relatives (Horner & Whiten, 2005). In the current experiment, if 
shown the successful actions of an individual, children eschewed the actions of a group when 
they did not bring about a desirable outcome. What we don’t know is whether or not children 
will overimitate group actions if an individual produces the same outcome using only causally 
relevant actions.  Given young children will overimitate an individual even if another has 
modeled a more causally efficacious method (Nielsen & Blank, 2011) and will copy a group’s 
more complex method of opening an apparatus over an individual’s simpler approach 
(Turner et al., 2014) there are reasons to believe they would. Future research is required to 
establish if this is so.  
 It is notable that children in the Majority Unsuccessful and Majority Unsuccessful 
Affiliate conditions did not exclusively follow the successful individual. Across both 
Unsuccessful conditions, 2 children followed the majority on all 3 boxes, 5 children did so for 
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2 boxes and 6 children did so on one box. Critically, on only 5 of these 22 occasions following 
the majority did a child get the box open (ie., 23% of trials), compared to 45 of the 50 
occasions where the successful minority was copied (ie., 90% of trials). Given previously 
demonstrated abilities of young children to identify causally efficacious actions (Kenward, 
2012; Kenward, Karlsson, & Persson, 2011; Keupp, Behne, & Rakoczy, 2013), it is unlikely 
that the children who followed the group did so because they saw something functionally 
useful in their demonstrations. Rather, a number of authors maintain that children will copy 
for primarily social reasons (Nielsen, 2006, 2008; Nielsen & Blank, 2011; Nielsen et al., 2008; 
Over & Carpenter, 2012, 2013; Uzgiris, 1981; Yu & Kushnir, in press). Given the social 
pressure inherent in having the demonstrators present live in our test, it is not surprising that 
some children were pulled to replicate non-functional actions. It now remains for future 
research to determine in what ways children inclined to copy group behavior in situations like 
that implemented here are different from those who are not so inclined.  
 To evaluate whether increasing group connectivity would influence children’s 
behavior, an affiliation condition was introduced in which we attempted to increase the 
strength of each child’s identification with the group by having them wear a common, 
prominently displayed sticker. Affiliating children to others using a minimal group paradigm 
like this has proven successful in past research (e.g., Dunham et al., 2011; Master & Walton, 
2013; Schug, Shusterman, Barth, & Patalano, 2013). However, it had little impact here in 
terms of actions copied. Other research has used more inherent characteristics, such as accent 
(Schmidt, Rakoczy, & Tomasello, 2012) or language (Buttelmann et al., 2013) to engender 
affiliation. Future research is now needed to evaluate whether more salient, or explicitly 
social, affiliative processes influence young children’s majority and proficiency biases. The 
impact on the majority bias of demonstrator age and children’s cultural background also 
present themselves as topics worthy of future investigation: Children differentially imitate 
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adults and similar-aged peers (e.g., Zmyj & Seehagen, 2013), and children from 
interdependent cultures may be more inclined to copy group actions than children, like those 
tested here, from independent cultures (Corriveau & Harris, 2010).  
 As alluded to previously, the ways in which children are differentially influenced to 
copy others is becoming a topic of increasing research focus. Among these, children may 
choose to copy the most frequently displayed behavior (i.e., a conformity bias) or the behavior 
adopted by the largest number of demonstrators (i.e., a majority bias). Given strong social 
pressure to follow the majority alongside recent arguments regarding children’s social 
motivations for copying (Nielsen, 2008; Nielsen et al., 2008; Over & Carpenter, 2012, 2013) it 
is important to establish the strength of the latter, where, at least as instantiated here, it can be 
assumed that copying decisions are based on distinguishing group from individual behavior 
and not the frequency with which actions are demonstrated. Whether or not children would 
preferentially copy more frequently modeled but ultimately unsuccessful actions over low 
frequency but successful actions remains to be determined. It also remains to be determined 
precisely how other biases that impact on selective imitation decisions (for recent reviews see 
Chudek et al., in press; Haun, van Leeuwen, & Edelson, 2013; Koenig & Sabbagh, 2013) 
interact with those explored here. Studies pitting these against each other will yield increasing 
insight into how and what children learn, and along with them will come a deeper 
understanding of the foundations of the human cultural mind. 
 Throughout development, children will be confronted with competing pressures to 
conform and achieve. There are, of course, multiple examples of members of our species 
acting maladaptively to show conformity, and it would hence be reasonable to expect 
children to do likewise. However, the current research suggests that children do not do so 
habitually, and will instead favor proficiency. We are social in ways no other animal is, and 
our adherence to group norms and willingness to behave in ways designed to bind us to our 
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social in-group underpin much of our success as a species. But running parallel to this 
conformity is a need to break away from the herd, to do things because they work. Here we 
show young children’s ability, implicit or otherwise, for weighing these biases against each 
other and opting for a plan of action they deem most appropriate. It is an ability they will 
need to employ for the rest of their lives.  
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